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SECTION A (ANSWER IN A SEPARATE ANSWER BOOK)
QUESTION 1
1.1 Draw structures for the following compounds.
1.1.1 12-Crown-4 ether (2)
1.1.2 4,4-Thiobenzoic acid (2)
1.1.3 N,N-Dimethylcyclohexylamine (2)
1.1.4 N-Phenylethanamide (2)
1.1.5 cis-2-Pentene (2)
1.2. Give IUPAC names for the following compounds.
1.2.1
OH
NH2
O
(2)
1.2.2
O
H
(2)
1.2.3
OH
O
(2)
1.2.4
(2)
1.2.5
(2)
[20]
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QUESTION 2
2.1 Complete the following statements by filling in the blanks.
2.1.1 An__________ is a functional group consisting of carbon bonded to alkoxy groups.
2.1.2 The carbon atoms in acetylene are ___________ hybridized.
2.1.3 The intermolecular bonding between ethanol and water is an example of _________
bonding.
2.1.4 16-Crown-4 ether has ________ carbon atoms.
2.1.5 Both furan and oxirane are examples of _____________.
(10)
2.2 State whether the following statements are true or false.
2.2.1 Secondary carbocations are more stable than tertiary carbocations.
2.2.2 Ethyl alcohol has a lower boiling point than dimethyl ether.
2.2.3 Ethylene glycol is denser than glycerol.
2.2.4 The staggered conformations of a molecule is always more stable than the eclipsed.
2.2.5 Alkenes are saturated hydrocarbons.
(10)
[20]
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SECTION B (ANSWER IN A SEPARATE ANSWER BOOK)
QUESTION 1
1.1 The formation of products from E2 and SN2 mechanisms depend on both the
substrate structure and the structure of the base employed. Given a substrate
molecule and a variety of bases, indicate whether products from an SN2 or E2
mechanism will dominate. (4)
C
D
I
CH3CH2CH2ONa
OK
OH
N
A
B
1.2 Provide a detailed mechanism for the following SN1 reaction. (5)
Br
OH
CH3OH
O
1.3 State whether the following reactions will undergo SN1 or SN2 mechanism.
Draw the substitution product for each case.
1.3.1
I
NaBr
A
(2)
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Question 1 contd.
1.3.2
B
MeO
H2O
(2)
1.3.3
Br
NaOCH3 C
(2)
1.3.4
Br
CH3OH
D
(2)
1.3.5
OMe
H2O E
(2)
1.4 Predict whether substitution and/or elimination will predominate in the following
reactions. Draw the structures of the resulting product(s).
1.4.1
Br
H2O
(2)
1.4.2
Br NaOH
(2)
1.4.3
OMe
KOtBu
tBuOH
(2)
[25]
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QUESTION 2
2.1 Consider the reaction below. Predict the product(s) of the reaction and indicate
which is (are) the major products in the mixture. (5)
Br
OK
t-BuOH, heat
2.2 Acid-catalyzed dehydration of neopentyl alcohol ((CH3)3CCH2OH) yields
2-methyl-2-butene as a major product. Provide a full mechanism showing all
steps involved in the formation of the product. (8)
2.3 Consider the reaction below and draw a full labelled free-energy diagram for the
hydrogenation of an alkene in the presence of a catalyst and the hypothetical
reaction in the absence of a catalyst. (10)
C
R
H
C
R
H
+ H2 R CH2 CH2 R + heat
2.4 Complete the following reactions by writing down only the missing reagents or
products. (3)
2.4.1
H3C C CNa H3C C C CH3
?
2.4.2
C
H
R
C
H
R
+ Br2 R C C R
H H
Br Br
2NaNH2 ?
2.4.3
H3C CH CH2 + NaNH2 ?
[26]
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QUESTION 3
Outline ALL steps for the synthesis of the following compounds from the given starting
material. Use any other reagents of your choice.
3.1
OH from
Br
(3)
3.2
OH
from Br
(4)
3.3
from
(5)
3.4 (CH3)3CBr   from   (CH3)2CHCH2OH (3)
[15]
QUESTION 4
4.1 Identify the structures for the compounds A, B, C, D and E. (5)
A + CH3Cl/AlCl3
CH3
KMnO4
H2O, heat
B
CH3CH2OH
Acid
CLiAlH4E + D
4.2 Propose the best procedure for preparing the following compound from
benzene. (requires more than one step) (10)
OCH3
[15]
